Ultrastructural changes in suspension culture cells of Panicum maximum during cryopreservation.
A Panicum maximum cell suspension was used to study ultrastructural changes during cryopreservation. Pregrowing the cells in mannitol caused reduction in the vacuolar volume by redistribution of the large central vacuole into a number of smaller vesicles. Invaginations were formed in the plasma membrane of the cells, to accommodate the reduced cell volume. Swelling of organelles occurred during different stages of cryopreservation. The cisternae of the endoplasmic reticulum dilated and formed vesicles. Although some damage was apparent, organelles were still recognizable in cells frozen slowly and freeze-fixed at -10°C. The cells were able to repair such damage within two days in culture, and regained their normal appearance. Cells frozen slowly without any cryoprotection, and cells frozen rapidly by direct immersion into liquid nitrogen after cryoprotection, were lethally damaged by destruction of membranous structures. Osmiophilic granules were found along the plasma membrane of lethally damaged cells, indicating that their formation is a consequence of freeze damage, rather than a mechanism to prevent injury.